(c) introducing molten material into the mold cavity, whereupon heat flows from 
the molten material to the primary booster and temperatures of the cavity surfaces 
increase at least to the mold filling temperature required to produce the molded article; 

(d) while the cavity is filling with molten material, maintaining said cavity surfaces 
at least at the mold filling temperature required to produce the molded article by 
operating the thermal control means to increase a temperature at portions of the cavity 
surfaces that would otherwise cool below the mold filling temperature while the cavity is 
filling; and, 

(e) after the cavity is substantially full, permitting heat to flow from the molding 
material to the die such that the molding material solidifies. 

y JS. The method of claim-8f, wherein the thermal control means comprises a 
stamper heating means located in the mold die substantially adjacent to a periphery of 
the cavity and in thermal communication with the stamper. 

;K). The method of claim 9? wherein the stamper heating means is located in the 
mold die of an optical disc mold in a vicinity of an outer diameter of the cavity and in 
thermal communication with the stamper. 



REMARKS 

Applicant hereby commences a divisional application wherein the supplemental 
heat added to the stamper, particularly at the peripheral edge of a stamper for imparting 
the surface configuration to an optical disc, is sufficient to hold the temperature of the 
molding material above the molding temperature of the material as the mold is filled. 



• 



As explained in the specification, keeping the temperature of such a selected 
part elevated, above over the temperature to which it would otherwise cool, can keep 
the material adjacent to the heater molten for a longer time during filling, preferably until 
the mold is just filled. As a result, the starting temperature of the molding material as a 
whole can be lower that would otherwise be possible, and/or the beginning cycling 
temperature maintained in the mold can be lower than would otherwise be possible, 
without suffering from premature solidification of portions of the molded article (i.e., 
solidification of the edges of the disc before the mold has been filled). 

The invention permits a mold to be operated at an overall cooler temperature or 
permits the molten material to be added at a lower temperature, than would be possible 
without such a heater. Although the invention concerns adding heat, which might be 
expected to lengthen the molding cycle time, the effect is actually to decrease molding 
cycle time as compared to a comparable molding setup in which that molding material 
or mold is sufficiently hot from the outset that solidification does not commence at the 
periphery (or other thin or easily cooled part of the cavity) as the mold is filled. 

Applicant requests entry of this preliminary amendment prior to examination and 
before calculating the filing fee. 



Respectfully submitted, 




Lewis F/ Gould, Jr. ^ 
Registration No. 25,057 
DUANE, MORRIS & HECKSCHER LLP 
One Liberty Place 
Philadelphia, PA 19103-7396 
(215)979-1282 
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Version Showing Changes 
IN THE SPECIFICATION 

The paragraph entitled " Cross Reference to Related Applications" at page 1 , 
lines 2-5, has been changed as follows: 

This is a division of application SN 09/421,189. filed October 19. 1999, now U.S. 

Patent No. . which is a continuation in part of application SN 

08/857,762, filed May 15, 1997, now issued as U.S. Patent No. 6.019.930 . which 
is a continuation in part of pending application SN 08/516,100, filed August 17, 
1995, which is a continuation of application SN 07/913,136, filed July 14, 1992, 
both now abandoned. 



IN THE CLAIMS 

1 . A mold for optimizing molding time to form a molded article bv cooling and 
solidifying a molten molding material said mold [containing a plura li ty of mold 
portions forming a mold cavity having cav i ty surfac e s in a shape of said mo l ded art i c l e, 
said mo l d portions ] comprising: 

(1) at least one mold die coupled to a temperature controller operable 
to maintain a molding temperature of the mold die during at least part of a 
molding cycle [ hav i ng at le ast on e primary boost e r adjacent to and in therma l 
commun i cat i on th e r e with, sa i d mo l d d ie providing structural support for said 
primary boost e r ]; 

(2) a stamper disposed in the mold, the stamper defining a portion of 
a mold cavity of which at least a part tends to cool to a temperature below 
a temperature of an other portion of the mold cavity [ said pr i mary booster 
b e ing dispos e d in the mo l d cavity and form i ng at least a part of th e cav i ty 
surfac e s, th e pr i mary boost e r b e ing mad e of mat e ria l whos e mathematica l 
product of th e rma l conduct i v i ty, d e ns i ty, and sp e cif i c h e at i s no more than 2.0 x 
l-e^-BTy ^/Goc/ i n 4 / 0 ^ 2 at room tomporaturo, and hav i ng prodotorminod 
thickn e ss e s (W b ) ao ca l culated from the equat i on ] 
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[W h =Y 



** fc f] [ 0.25 * Y * 4.0 ] 



9 b C b 

[ whore t, io a time to f il l 
th e mold, ^ io thermal 
conduct i vity, p^ -is 
d e nsity, and C b i o spec i f i c 
h e at of th e pr i mary 
boost e r] ; and, 

(3) a further heating control coupled to the stamper so as to increase 
the temperature of the part that tends to cool below the temperature of said 
other portion of the mold cavitv: [ th e rmal contro l m e ans for applying 
t e mp e ratur e control st i mu l i to th e mo l d d ie] 

wherein the further heating control maintains the temperature of the 
part the tends to cool below said temperature, above a molding 
temperature of the molding material during a portion of the molding cycle, 
during which the temperature controller maintains the mold die at a 
temperature that would otherwise permit the molding material to solidify at 
said part . 

2. The mold of claim 1 , wherein the further heating control is placed to 
correspond with one of changes in thickness of the cavity and edges of the 
cavity, [ pr i mary boost e rs vary i n th i ckn e ss at diff e r e nt l ocations on the cavity surfaces.] 

3. The mold of claim 1 , further comprising at least one insulator disposed 
between the stamper and the mold die for affecting a temperature of the cavitv 
adjacent to said insulator during at least a portion of the molding cycle, {edge 
temp e ratur e boost e rs on th e cavity surfac e s, th e e dg e t e mp e ratur e boost e rs b ei ng 
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mad e of mat e r i als whos e math e matica l product of th e rma l conduct i vity, d e ns i ty, and 
spec i f i c h e at i s no mor e than 2.0 x 1 0* 4SW g /see/toV°F * at room temperature ] 

4. The mold of claim 1 , wherein the molded article is an optical disc. 

[ 5. Th e mold of c l a i m 1 , furth e r comprising s e condary boost e rs, th e s e condary 
boost e rs b ei ng l ocat e d b e tw ee n at le ast a part of sa i d pr i mary boost e rs form i ng th e 
cav i ty surfac e s, and 3a i d mo l d d ie 3, th e s e condary boost e rs b e ing in th e rma l 
commun i cat i on with both th e primary boost e rs and th e mo l d d ie s, th e secondary 
boosters b e ing mad e of mat e r i a l s whos e math e matica l product of th e rma l conductivity, 
dens i ty, and sp e c i f i c h e at is l e ss than that of th e adjac e nt primary boosters, whereby 
th e se condary boost e rs r e strict h e at f l ow from th e pr i mary boost e rs for i mproving bu il d - 
up of h e at i n th e pr i mary boost e rs, th e s e condary boost e rs having th i ckness e s (W^fae 
ca l culat e d from th e e quat i on 



k sb t f ] 0.025 ^ Z < 4.0 



P 3b C 3b 



wh o re tf io the time to fi ll the 

moktrks b i o the therma l conduct i v i ty, i o tho dono i ty, and i o the opocific heat of the 
secondary boost e r. 

5 [6]. The mold of claim 2 [5], wherein said cavity has [ pr i mary and secondary 
boosters hav e ] differing thicknesses at different locations, causing different heat flow 
from the cavity surfaces to the mold dies at the different locations and wherein the 
further heating control compensates for temperature conditions for at least 
certain of the different locations . 

6. The mold of claim 2. wherein the cavity defines a thin disc and the 
furth r h atinq control applies h at to a peripheral dq of th cavity. 
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7. A m Id for an optical disc, comprising: 

a mold cavity d fining cavity surfac s for r c ivinq a molt n molding 

material to b co I d and solidified to f rm th optical disc: 

[ Th e mo l d of cla i m 5, further compris i ng ] a stamper forming at least a part of the 
cavity surfaces; [ , sa i d stamp e r b ei ng i n th e rmal communicat i on w i th at l east on e sa i d 
primary boost e r. ] 

[ 0. Th e mold of c l a i m 7, furth e r compris i ng a stamp e r heating means. ] 

[ 9. Th e mo l d of cla i m 0, where i n the ] a stamper heating means is located in the 

mold die substantially adjacent to a periphery of the optical disc [ pr i mary boost e r and 

i n th e rmal commun i cat i on w i th th e stamp e r ]. 

^ [10. Th e mo l d of cla i m 0, wh e r e in th e stamper h e at i ng means is l ocat e d i n the 

■lie? 

□ mo l d d ie of an opt i ca l d i sc mo l d i n a vic i n i ty of an out e r d i am e t e r of th e cav i ty and i n 
[n therma l commun i cat i on with th e stamp e r.] 

i'i I 
■i.Li 

n [1 1 . Th e mold of claim 0, wh e r ei n th e h e ating m e ans i s at l east partia l ly 

Q thermally insulat e d from th e mo l d d ie .] 

o [12. Th e mo l d of c l a i m 0, wh e r ei n th e h e at i ng m e ans i s el ectrica l r e s i st i v e 

h e at i ng.] 

8 [46]. A method of optimizing molding time to form a molded article comprising 
the steps of: 

(a) providing a mold containing a plurality of mold portions forming a mold cavity 
having cavity surfaces in a shape of said molded article, said mold portions comprising: 
[(4)] at least one die having a stamper for imparting the shape and a thermal control 
means for determining a temperature at least in part of the mold cavity: faHeast 
on e pr i mary boost e r adjac e nt to and in th e rma l communicat i on ther e with, said di e 
provid i ng structura l support for sa i d pr i mary boost e r ; 
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(2) said primary boost e r be i ng dispos e d i n th e mo l d cavity and forming at 

l e ast a part of th e cav i ty surfaces, th e pr i mary boost e r b e ing mad e of mat e rial 
whos e math e mat i ca l product of th e rmal conduct i v i ty, d e ns i ty, and sp e cif i c h e at is 
no mor e than 2.0 x 1 0 s e -BW 2 /see/iB ,t / p F g at room tomporaturo, and having 
pr e d e t e rmin e d thickn e ss e s (W b ) ao calcu l ated from tho equation 

0.25 <Y< 4.0 

whore t, i o a t i me to f ill tho mo l d, i Q therma l conductiv i ty, p b io dono i ty, and C b 
i s specific h e at of th e pr i mary boost e r ; 

(3) therma l contro l m e ans for app l ying t e mp e ratur e contro l stimu li to the 

diej 

(b) applying substantially constant temperature control stimuli to said mold die 
via said thermal control means, such that the cavity surfaces of the mold cavity are 
brought to predetermined temperatures that are initially below a mold filling temperature 
required to produce the molded article and upon contact with molten material 
introduced into the mold cavity at a temperature greater than the mold filling 
temperature, increase a temperature of the cavity surfaces at least to the mold filling 
temperature required to produce the molded articlei [ , wher e by becaus e of th e 
math e mat i ca l product of th e rma l conductivity, d e ns i ty, and sp e c i fic h e at of the pr i mary 
boost e r according to sa i d equat i on, th e t e mp e ratur e s of th e cavity surfac e s ar e i nit i a l ly 
low e r than for mat e r i a l s w i th h i gh e r corr e spond i ng products ;] 

(c) introducing molten material into the mold cavity, whereupon heat flows from 
the molten material to the primary booster and temperatures of the cavity surfaces 
increase at least to the mold filling temperature required to produce the molded article; 

(d) while the cavity is filling with molten material, maintaining said cavity surfaces 
at least at the mold filling temperature required to produce the molded article by 
operating the thermal control means to increase a temperature at portions of the 
cavity surfac s that w uld oth rwis co lb lowth mold filling t mperatur 

whil th cavity is filling : and, 
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(e) after the cavity is substantially full, permitting heat to fl w from th molding 
material to th di such that th m Idinq mat rial solidif i s [ f l ow i ng from th e 
pr i mary boost e r to th e d ie to coo l th e pr i mary boost e r and th e cav i ty surfac e s, th e reby 
opt i miz i ng coo li ng tim e]. 



[ 14. Th e m e thod of cla i m 13, furth e r compris i ng in st e p (c) using pr i mary and 
s e condary boost e rs coop e rativ el y to br i ng th e t e mp e ratur e of th e cav i ty surfac e s at 
le ast to th e mo l d f illi ng t e mp e ratur e r e qu i r e d to produc e th e mold e d art i c le , th e 
s e condary boost e rs b ei ng l ocat e d betw ee n at le ast a part of sa i d pr i mary boost e rs 
forming th e cav i ty surfac e s, and sa i d mold di e s, th e s e condary boost e rs b e ing in 
n thermal communication with both th e pr i mary boost e rs and th e mold dies, th e 
*«| s e condary boost e rs b e ing made of mat e r i als whos e math e matical product of th e rmal 
p conductivity, d e ns i ty, and sp e cif i c h e at i s le ss than that of th e adjac e nt pr i mary 
boosters, th e s e condary boost e rs th e r e by r e str i cting h e at flow from th e pr i mary 
boost e rs for i mproving bu il d up of h e at i n th e primary boost e rs, th e s e condary boosters 
7 hav i ng thickn e ss e s (W^) ao oaloulatod from tho equat i on ] 

— 2-L 0.025 Z < 4.0 

P sb C sb 

whor o t, i o tho t i mo to f i l l tho mo l d, 1^ i o tho therma l conduct i v i ty, i o tho donoity, and 
i o tho opoo i f i o hoat of tho oooondary boootor . 



'*4 




[ 15. Th e m e thod of c l aim 14, wh e r e in th e mold e d artic le i s an optica l d i sc, and 
further compr i sing th e st e p of transf e rr i ng d i g i ta l i nformat i on to at le ast a part of a 
surface of the optica l disc from a stamp e r that forms at le ast a part of th e cav i ty 
surfac e s and i s i n th e rma l commun i cat i on w i th at l east one sa i d primary boost e r.] 

[16. Th e m e thod of c l aim 15, furth e r compr i s i ng a stamp e r h e ating m e ans. ] 
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9 47r The method of claim 8 f*6}, wherein the th rmal c ntrol m ans 
compris s a stamper heating means [ts] located in the mold die substantially adjacent 
to a periphery of the cavity [ primary boost e r ] and in thermal communication with the 
stamper. 

10 [46]. The method of claim 9 [46}, wherein the stamper heating means is 
located in the mold die of an optical disc mold in a vicinity of an outer diameter of the 
cavity and in thermal communication with the stamper? 

19, Th e m e thod of c l a i m 16, wh e r ei n the stamp e r h e ating m e ans i s at l east 

part i ally th e rmal l y insu l at e d from th e mold di e . 

20. Th e m e thod of c l a i m 1G, wh e r e in th e stamp e r h e ating m e ans i s e l e ctr i ca l 

r e s i st i v e h e ating.] 
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